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Scientific Taxonomies Represent

Types of Processes (e.g. Data Management Process)

Types of Continuant Objects

— Physical Objects (e.g. Disk Drive, Building, etc.)

— Information Content Entities (e.g. Measurement, etc.)
Types of Characteristics

— Qualities

— Roles

Relationships

— Between Processes

— Between Objects

— Between Characteristics



Towards a Big Data Taxonomy

Big Data Related Processes

— Data Analytics Process

— Data Curation Process, etc...

Big Data Related Agent Roles

— Big Data Application Provider

— Big Data Framework Provider, etc...

Big Data Related Information Bearing Entities
— Computer Disk

— Printed Paper Copy, etc...

Big Data Related Information Artifacts
— Big Table

— Data Directory, etc...



Data Management Processes

4 DataManagementProcess
DatafggregationProcess
Fi DatafnalyticsProcess

CausalDatafnalyticsProcess
ConfirmatoryDatafnalyticsProcess
CorrelationDataAnalyticsProcess
ExploratoryDatafinalyticsProcess
ImagefnalysisProcess
OutlierDetectionProcess
PredictiveDataModelingProcess
ProbabilisticDatafAnalyticsProcess
RealTimeBatchAnalyticsProcess
TextAnalysisProcess

DataCollectionProcess EaCh Of these Data

4 DataCurationProcess

DataFusionProcess Management PFOCGSSGS can be
DatalinkingProcess

DataRefineryProcess deCOm posed intO

DataEmploymentProcess
DataEvaluationProcess (SUb)processeS
DataExplorationProcess
DatalmportProcess

DatalngestProcess

DatalntegrationProcess
DataMatchingProcess

DataMiningProcess
DataOptimizationProcess
DataRepresentationProcess
DataStorageProcess

DataTransferProcess
DataVisualizationProcess
DistributedDataProcessingProcess
HumanGenomelataMeasurementProcess
HumanGenomeSequencingRun
MapReduceProcess



Big Data Agent Roles

AgentRole

BigDataApplicationProvider
BigDataFrarmneworkProvider
BigDataSystemOrchestrator
DataArchitect
DataChangefgent
DataConsumer
DataEngineer

DataOperator

DataOwner

DataProducer

DataProvider

DataScientist

DataSteward
DataVirtualizationSpecialist
DataVisualizerRole

EndUser

The Roles of Persons and
Organizations

An Organization or Person can
be in multiple roles at the same
time, e.g. Data Producer and
Data Consumer



Information Bearing Entities

4 InformationBearingEntity
BigDataSystem
4 ComputerDisplayDevice
CRTDusplay
TFTDisplay

_ Information Bearing Entities
4 ComputerMedium

(IBE’s) are the Physical Bearers

4 ComputerDisk of Big Data and Information
MagneticComputerDisk

4 Optical ComputerDisk
cD
VD
ComputerMemory
PrintedPaperCopy



Information Artifacts

4 InformationArtifact (6)

BigTable
Datalirectory
DataModel
DataSample

4 DataSet (4)

HumanGenomicDataSet (4)

DataStore
DataStream
FlatFile

a [ Image (2) i) some Physical Bearer and
DMASequencinglmage (2)

An Information Artifact is a composite of

‘ Gra‘;:rﬁraph ii) the Information Content Entity
CircleGraph
LineGraph

InformationDashbeoard

MameValuePair

RelationalDataBase

StructuredDaturn

UnstructuredDaturmn

Userlnterface



Information Content Entities

4 52 InformationContentEntity
4 AnalyticsResult
4 BatchAnalyticsResult

BatchAnalyticsOfMoisturelevel
BatchAnalyticsOfOxygenContent
BatchAnalyticsOfPHLevel
BatchAnalyticsOfSolidContent
BatchAnalyticsOf Terperature
Characterization
WholeHumanGenomeCharacterization
Code
Comment
CorrelationResult
Description
HumanGenomeSequencingResult
Label
LocationDesignation
MeasurementResult
CalculaticnResult
FrequencyMeasurementResult
HumanGenomeDataMeasurementResult
VolumeMeasurementResult
Prescription
Algeorithm
Command
Directive
Orcler
Protocol
Standard
Question
Remark
Report
Request

An Information Content Entity
(ICE) is the product of some
Information Producing Activity
such as Analyzing, Measuring,
Describing, Commanding, etc.

Information Content Entities are
concretized by the Information
Bearing Entities, but they are
distinct from them.

Information Content Entities are
the meaning that results from
some Information Producing
Activity.




Standardized Relations

s Properties i

M bearer_of

Ml characternstic_of
B concretized_by
Bl concretizes

Bl describes

Il designates

M facilitates

Bl has_capability
Bl has_characternistic
B has_input

MW hs_location The use of standardized relations

B has_cutput . . . .
BN has part facilitate reasoning (inferencing) about

BN has_participant the Big Data domain.
Il haz_rezult

Bl has_role
W inputof See next few slides for examples of
B interacts_with

B is_about basic inferencing about the Big Data

I |ocation_of Domain.

B meazurement_of

M part_of

Ml participates_in

B produces

M provides

M provides_feedback_to
Ml provides_governance
M publishes

Il represents

B result_of

M role_of



Data Systems and Data Management

@ InformationBearingEntity

i

rdfs:subClassOf

() DataManagementProcess

A

rdfs:sublClassOf

) BigDataSystem

& DatalngestProcess
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Big Data Application Provider

) BigDataApplicationProvider

publgshes

)
) DataDirectory

provides

—

&) Userlnterface

M

interacks_with

&) DataConsumer
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Big Data Application Provider

| @ AgentRole |

rdfs:subClasys

| @ DataConsumer

facts_with

I @) Userlnterface

particpates_in

particiga

participgtes_in

| @ DataExplorationProcess |

L
[ @ DatalngestProcess

[ @ DataEmploymentProcess |
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Big Data Application Provider

[ @ BigDataApplicationProvider | { @ AgentRole |

rdfs:subClassOf

participates J

[ @ DataAnalyticsProcess participates

rolg_of

rficipates_in

[ ) DataTransferProcess J

partk€ipates_in participates_in

participates_in

[ @ DataAggregationProcess

fpates_in

| @ DataCurationProcess | [ @ DataOptimizationProcess | rdfsisuybClassOf  rdfs:subClassOf

| (0 DataCollectionProcess | | © DataMatchingProcess | | @ Organization

13



Big Data Framework Provider

| @ AgentRole | == = %Agent |
/s\ role_oi v\\
AR
rdfs:subjClassOf rdfs/:;dﬁf:lasg.ot' rdfs:su%:s@f
2 b
| @ BigDataFrameworkProvider | | @ Organization | | @ Person
provjides
N

| @ BigDataFramework |

s-Capability

has_cgpability

| @ SecurityCapability | | @ StorageCapability |

[ @ AutomationCapability |

14



System Orchestrator

| @ BigDataSystem |
i
provides_governance
| @ BigDataSystemOrchestrator | > @ GovemanceProcess
) GuidanceProcess
rafs: st
I ) OversightProcess | /

2

[ @ PolicyDevelopment | | @ RequirementsAnalysisProcess

| & ComplianceEnforcementProcess I
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Data Provider Activities

| @ AgentRole | I
M

span:Process

h0

rdfs:sulClassOf rdfs:sub{ClassOf

| @ DataProvider | >{ @ DataProviderActivity |

participates_in

radfsisub(
rdfs:zubClassOf

| @ ActOfCreatingMetadata | | @ ActOfDataPublishing |

| @ ActOfEnforcningDataRightsAccess |
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User Interface

& EndUser @ InformationArtifact
B |
has]role rdfs:sublClassOf
Lo interacts_with 7L @ Userl::terface
beargr_of

) ComputerDisplayDevice

@ TFTDisplay

@ CRTDisplay
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Conclusion

This method can be done for any part of the
Big Data Taxonomy

Neec
Neec
Neec

SME input for various areas/domains
to add definitions in owl
to expand set of standardized relations

Link instances to the taxonomy (e.g. actual
data sets, batch analytics data samples, etc.)



Questions or Comments
Bill Mandrick at:
wmandrick@data-tactics.com
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